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‘Connect several PCs, LAN Servers, Gatewd ee Routers, etc. fo a 
= single keyboard and monifor / mouse. 


= Keyboard And Monitor Switch 


8 Device Switch 2 Device Switch £ 28 4Device Switch £ 44 
treeunve 8 Device Swicth £165 12 Device Switch $210 


& 


2 Device Switch £ 80 3 Device SwicthS 95 
4 Device Switch £105 12 Device Switch £325 


Please contact for relevant cables 


' Keyboard, Monitor and Mouse switches with Auto Booting | 


Hot-Key to select output port from your keyboard, front panel switches or RS232 serial port. ; 
Automatic booting of Keyboard and mouse booting. ServerView 


Keyboard modes 1,2 & 3 are automatically saved so PS/2 & COMPAQ can both be used. | 4 Device Switch & 595 
Built in daisy-chaining to support up to 256 computers. 6 Way not PS/2 & 595 
Front panel LED’s show power, selected port and each CPU's power-on status. , itch 4 
Scan mode automatically switches through CPU's (1 to 15 seconds selectable). 8 Device Switch & 945 
K eyboard Num Lock, Caps Lock and Scroll Lock states automatically saved. 12 Device Switch £1495 


Non- | i ings. 
on-volatile memory stores configuration settings PLEASE CONTACT FOR FURTHER INFORMATION 16 Device’ Switch’ $1850 


Display on several monitor at once. turn your monitor power off completely if the 

= Splitter to each monitor 250FT (Max.). keyboard and mouse is left inactive for a time (user 
Ideal for demonstrations & exhibitions. selectable). The monitor will be restarted 
The best choice for professional training. 

For class room training teacher’s monitor can 


be displayed on students monitor using AB box. POWER CLEANER 
The compact power cleaner unit simply plugs In-line 


2 Way $135 4 Way $185 8 Way $285 with your power cable. (RFI) Radio Frequency 


Intererence & (EMI) Electro Magnetic Interference 
Teacher / Student AB box £25. VGA Booster SOOFT Max £70 Power Cleaner EMI £10 Power Cleaner EMI+RFI £13 


Network Cards Network Connectors Network Cables Expandable Network Print Servers 
Netware Tested BNC Heavy Di Paneth lool £3U.UU Ready made cables to TEBES02.3 spec. The Netprint print server allows direct connection in to a Ethernet Network. 
and Approved Coaxial Cable Strippe £15.00 1 M BNC to BNC rele! The Netprint plugs directly in to the external parallel port of you printer. 

100 Metres Etherne Cable : ° “4 Connection to your Ethernet LAN Is via elther BNC or UTP connectors. A 
2M BNC to BNC : unique feature of the Netprint Is it’s abllity to support up to 7 additional 
3M BNC to BNC .50§ parallel or serial printers using very low cost Netpods. The Netpods may be 


5M BNC to BNC .50} located up to 100 metres from the Netprint. Print Server £350 Netpod £95 
7M BNC to BNC Single Port Parallel Print Server 


* IPX, ODI Drivers for NetWare BNC Plug 

* NDIS for Micro Soft LAN Manager. BNC Strain Relelf Boots 
* NDIS for Windows For Workgroup. BNC T-Piece 

* Packet Drivers for TCP/IP. BNC Terminator 


© | Siigie wal plate with, 1xBNC 10M BNC to BNC 
BNC AUI+TP _} Single wall plate with 1xBN ° -OOF Simply plug the print server in to the external parallel port of any print which 
PCMCIA Ethernet Card $175 Pe nae £4. 2 fa tae unite BNCTENG cables “I requires connection on to a Novell network, BNC + UTP ports, $175 
10Base-T Hubs 


Ethernet Repeaters Ethernet Transceivers 
8 Port ( 8x TP + BNC) 6165 Pocket LAN Adaptor 2M UTP Male/Male £ 6 Pp 


* PX, ODI Drivers for NetWare 2M AUI patch cable £14 2 Port 2x BNC + 2x AU! + 1x UTP £200 AUI to BNC £39 


12 Port (12x TP + BNC + AUI) $295] * NDI tor lero Soft LAN Manoger. 75} 2M Token Ring (6) £15 [4 Port 4x BNC + 4x AU! + 2x UIP $310 


16 Port (16x TP + BNC + AUI) $320] * Packet Drivers for TCP/IP. 2M Twin-Axial M/M £15 §2 to 4 Port Expansion card $110} Transceivers AUI to UTP $39 
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MANUAL AUTOMATIC WITH 256K 2 Metre Cables AUTOMATIC PC REMOTE LINK 
PC Printer Parallel Serial || Tusrbo Charge }fParallel printer cable Gy 
your printing {Parallel cable B25 M/M ACCESS YOUR PC “oO fo Users 6OFT Max © 80 


oe Biauer Parcs! Centronics cable C36 M/M 9 Users 1S0FT.Max £120 
—_— [WAY] py 2UsersEGA 40FT & 60 


Keyboard replacement cable 
Keyboard monitor cable 
Monitor replacement cable 
Monitor extension cable 
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le) — users. 

Serial port for mouse. x 

First come first serve. 4 Users 250FT Max £249) 
VGA/SVGA/XGA compatible. |6 Users 250FT Max £299 

Laplink / Interlink DOS cable 


Mai bl ith of LINE EXTENDERS/DRIVERS & CONVERTERS 
Ses cuties cee wih pig 5 Keyboard line extender (210FT Max) £70 

J J : VGA/SVGA Monitor line extender (SOOFT Max) £70 

ust add £1 Serial Mouse / Printer line extender (200FT Max) £40 
So tate aden dake for each additional metre Serial Printer line extender (3 Miles Max) Pair 
Sond CHint Jobs 10 tne pints Reed kes Ie eessewertess| Parallel Printer line extender (100FT Max) 
Parallel Printer line extender (4000FT Max) Pair 

AUTO MODEM SHARER VGA tolV Converter £104.75 8D | Serial to Parallel converter 


4 Users Modem Sharer £99 : VGA to TV + Genlock ‘Overlay $304.75 cy Parallel to Serial converter 
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Seeing is believing 


If you’ve ever wondered how they make those 3D 
stereogram images that seem to be popping up in 
every shop and street corner, then wonder no 
longer. Mike Liardet explains how they work, and 
shows you how to create them for yourself. 


FE the most unobservant PCW 
reader will have noticed that human 
beings and other animals are equipped 
with two eyes. Less obvious, however, is 
that animal vision can be divided neatly 
into two separate categories, each working 
quite differently and fulfilling different needs 
for the various species. 

While some animals have both eyes 


Left Retina 
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facing forwards so that they can be trained 
simultaneously on an object, the other half 
of the animal kingdom is equipped with 
eyes on opposite sides of the head which 
face sideways. For these animals, each 
eye provides its own independent half of the 
overall picture, and there’s only a very small 
area that they can see with both eyes. 
Sideways vision gives a very wide field 


Far Object 


Left Retina 


Right Retina 


of view and is useful for animals which 
need to maintain a 360-degree look-out, 
typically because they don’t want to end up 
as some predator’s lunch. Most grazing 
animals, for example, have sideways vision. 
They spend most of the time munching 
away with their head down, but if there’s a 
slight movement from almost any point of 
the compass they can spot it and be off 
like a multi-processor Pentium before 
anything can gobble them up. 

Forward-facing eyes are useful to 
predators, which need accurate vision to 
pounce on their prey, and also for animals 
such as apes which spend most of their 
time swinging around on branches. Being 
related to apes, humans also come into 
this category, even though nowadays we 
spend more time swinging in pubs and 
clubs rather than trees. 

In exchange for a narrower field of view, 
forward vision gives accurate depth 
perception, especially at close to mid-range. 
When we look at an object we see a slightly 
different picture in each eye, and our brain 
can interpret this difference to determine 
how far away the object is. In general, the 
greater the difference between the two 
images, the nearer the object. 

Fig 1 shows how the image of an object 
is projected onto the retinas of the left and 
right eyes when viewed in different 
positions. The left-hand diagram shows 
what happens when the object is quite 
close by and the right-hand shows the 

situation when it is further 
4 away. Notice that the image 
is actually projected upside 
down on each retina — the 
brain automatically 
compensates for this and 
we “see” it the right way up. 
(This capability is not “hard- 
wired” — experiments have 
shown that after a few days 
of wearing inversion 
spectacles the brain can 
make the necessary 
corrections so that 
everything is seen the right 
way up again.) 
Of course, the visual 


Fig 1 When an object is 
nearby there are 
considerable differences 
between the images 
projected onto the 
retinas of the left and 
right eyes. As the object 
is moved further away, 
there is less and less 
difference 


system is a lot more 
complicated than we have 
shown here. For example, we 
have ignored the fact that 
distant objects create a 
smaller image on the retina. 
Also, to a certain extent we 
all have the capability to go 
cross-eyed — that is, to point 
each eye independently 
towards a close object — but 
we have shown the eyes 
always looking squarely 
ahead for both situations. Nor 
have we shown how the eye 
compensates for varying 
distances by changing the 
focus of the lens. 

The important point to note 
is that for the near object, the 
two eyes each see a marked 
difference in the image. Even 
though it is placed squarely 
in the middle of the field of 
view, when it is close-by its 
image is off-centre on both 
retinas — way to the left of 
the left eye’s retina and to the 
right of the other’s. For the 
more distant object there’s 
less of a difference, with the 
image not far off the centre of 
the retina with both eyes. 
When the object is at “infinity”, 
which for all practical 
purposes can be taken as a 
distance of ten metres or 
more, each eye sees the 
same image. 

No doubt, readers will have 
noticed that they can still tell 
how far away objects are even if they only 
use one eye; so why is this? Close an eye 
and experiment. Touch some near-by 
objects on a desk-top and you will find that 
you can pinpoint them almost as easily 
with one eye as with two. Then try the same 
thing with the leaves of a house-plant — 
something fairly big and leafy, like a 
Weeping Fig, will do. 

It's surprisingly difficult to judge the 
distances in this case. This is because with 
familiar objects such as cups, pencils and 
books we can use the size of the image 
received in the eye to judge distance, but 
objects like leaves don’t have a fixed size 
so with only one eye this visual depth cue 
doesn’t work very well. No doubt one-eyed 
apes have all sorts of problems with this, 
and hence we have an explanation of the 
antipodean expression “out of his tree”. 

It's possible to exploit the interesting 
properties of our stereoscopic visual system 
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Fig 2 Viewing a picture taken by a 
stereo camera. There are two separate 
images and each eye sees only one of 
them 

Fig 3 Viewing a specially constructed 
“3D” picture through coloured filters. 
Each filter prevents the eye from seeing 
the image intended for the other eye 


for recreational purposes. Most readers 
will be familiar with the stereoscope, a kind 
of binocular viewer which is often sold as 
a children’s toy. Stereoscopic pictures are 
produced by what is in effect two cameras 
mounted side by side with a link that 
ensures they take pictures simultaneously. 

Usually, transparency film is used and 
the slides from each camera can be 
mounted on a card and viewed through 
the stereoscope. The general arrangement 
is shown in Fig 2. Even though they took 
a picture at the same instant, the two 


Binocular Lenses 


Stereo Image — left and 
right parts superimposed 


Coloured filters — 
different for each eye 
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cameras produce slightly 
different images. When seen 
through the viewer, these 
differences are interpreted 
by the brain to produce an 
effect which makes us see 
the image with the depth 
information preserved. 

This stereo viewing 
mechanism could in principle 
be extended to motion video. 
With two video cameras and 
a binocular video viewer we 
could see full 3D video films. 
| have never seen this done 
in practice, although of 
course the head-gear for 
Virtual Reality systems does 
display computer-generated 
stereo images in this fashion. 
Unfortunately, virtual reality 
images are typically less 
interesting than films shot 
from real life. Perhaps with 
the plummeting price of 
video technology some 
Hollywood mogul — will 
produce a film in this way — 
it would certainly be 
stunningly lifelike. 

With the aid of special 
filter glasses it is also 
possible to see a 3D effect 
from just one original picture. 
Fig 3 shows how this is done. 
With a red filter over the left 
eye and a green filter over 
the right, the left eye is 
unable to see any red in the 
original and the right eye 
cannot see green. By 
carefully superimposing the left and right 
eye images onto the same picture but using 
contrasting colours for each, it can be 
arranged that each eye can view the 
picture, but each sees only the image 
intended for it. The brain combines the two 
images to see a picture in 3D. 


Viewing a stereogram 
This type of 3D image is but one step 
removed from the “Magic Eye” stereogram 
pictures which have become enormously 
popular in the last few months. The key 
difference is that stereogram pictures can 
be viewed without any special apparatus. 
It takes practice to see the image lurking 
within a stereogram. Instinctively the eyes 
focus on the plane of the page, and all that 
can be seen is the random wallpaper-like 
pattern of dots used to construct the picture. 
To see the underlying image in a 
stereogram you must focus your eyes 
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behind the page. 

Even with experience in these 
matters, for most people it takes 
some time to perceive a 
stereogram image. For a start, 
the resulting scene may not be 
at any fixed position behind the 
paper. Some objects in the scene 
may be only a few inches back, 
while other parts might be further 
away. Reflections on the page 
and creases and flaws in the 
picture itself can also distract the 
eye. 

Fig 4 shows approximately 
how a stereogram is constructed. 
For any one object, each eye is 
actually looking at a different part 
of the paper. Once the eyes are 
focused correctly, the brain does 
not realise this. Instead it thinks 
that a real object is being seen 
and interprets the different 
images seen by each eye as 
depth information in the scene. 

The distances given in Fig 4 
are representative of most 
stereogram pictures. Most 
humans have eyes around three 
inches apart, and generally look 
at pictures at a distance of 12 
inches or so from the page. In 
this case the perceived letter E is 
shown at four inches behind the 
page, with the F at eight inches 
and the G at 12. Notice that the 
two E’s on the paper are 
comparatively close together, 
while the F’s are further apart, 
and the G’s further apart again. 

Bearing this in mind, it is 
possible to produce a very crude 
stereogram’ effect without 
recourse to anything more 
sophisticated than an algorithm 
which places pairs of images 
along a line, with far objects being widely 
separated from each other, and near 
objects close together. For example, a 
crude stereogram can be constructed very 
quickly by displaying the text string 
BetPadaGy ik F G in a large 
enough font. 

Unfortunately, the proper production of 
a stereogram is not quite as simple as this. 
Fig 5 shows what happens with this 
simplistic scheme. It can be seen that the 
right eye can see parts of the stereogram 
which, in the context of the scene in Fig 4 
at least, we would like to reserve exclusively 
for the left eye. Likewise, the left eye can 
see parts of the stereogram which we would 
ideally like to reserve for the right eye. If the 
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Fig 4 How a stereogram picture is 
viewed. Notice that on the page, the left 
and right “shadows” of images that 
appear to be near (i.e. the E’s) are 
closer together then those which 
appear to be distant 

Fig 5 Interference between images. The 
right eye can look at parts of the 
stereogram which we would ideally like 
to reserve for the left eye, and vice 
versa 


stereogram isn’t constructed properly, then 
these spurious extra images will spoil the 
scene. 

It's possible to get round this problem by 
using colour (or grey-tone shading) in the 
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4 | picture. Anyone who has seen a 
stereogram will have noticed that 
the portrayed objects generally 
have the correct shape and 
perspective, but never have the 
shading and colouring of a real 
object. Viewed as a picture in the 
normal way the stereogram 
might have some interesting 
swirls and whorls, like a 
wallpaper pattern, but this pattern 
is also imposed on the underlying 
object. 

The wallpaper effect may look 
interesting, but it’s hardly lifelike. 
For example, on initial inspection 
a stereogram may appear as a 
repeated pattern of rosebuds, 
with some irregularities. Lock into 
the underlying image and you 
might see a car, but not an 
ordinary car. It will be a car 
completely covered in rosebuds 


— tyres, windscreen and 
Unwanted everything. 
. This bizarre patterning is not 
Images put there purely for your 


entertainment when you are 
viewing a stereogram. It is 
essential to the workings of the 
illusion. Fig 6 shows how this 
happens. Suppose the four 
objects numbered 1 to 4 are to 
be included in a stereogram. We 
start by joining a point in object 
1 to the left eye. This crosses 
the screen at point A. 


Going green 

We can choose any colour we 
like for point A — for example, 
the desired colour of the point, as 
taken from the original object 1, 
or any other colour, e.g. green. 
Once this colour is chosen it must 
be assigned to parts of other 
objects in the stereogram scene as well: 
point B on the screen must also be green, 
because this is the point at which the right 
eye sees the green point in object 1. 
Obviously, the left and right eyes must see 
the same thing when they are looking at the 
same point, so there is no choice in the 
matter — point B must be green. 

Point B is also seen by the left eye, 
when it is looking in that direction. In this 
particular case this happens when it is 
looking at a point in object 2. Again, this 
means the point in object 2 which lines up 
with the left eye must be assigned the 
colour green, no matter what colour we 
would ideally like to choose for it 

The right eye sees this point in the object 


at position C on the screen, 
and so this too must be drawn 
in green. Colouring point C in 
green has a knock-on effect 
further down the line and by 
continuing this line of reasoning 
we end up with a row of five 
points, labelled A to E, all 
coloured green. In this case 
the sixth point, F, which is 
where the right eye would see 
a point in some fifth object, is 
off the screen, and it just can’t 
be drawn. 

To complete the stereogram 
for the scene in Fig 6, all the 
remaining points on the screen 
would have to be plotted, but 
the principles are much the 
same. The only extra player is 
a backdrop, which is needed 
some way behind all the 
objects, to catch any parts of 
the scene which aren't 
inhabited by the objects 
themselves. 

If the plotting algorithm 


Objects = 


scans the screen from left to right when 
performing its machinations, it will be found 
that objects to the left of the scene can be 
coloured with their original colours, or with 
rosebud emblems or whatever, whereas 
there is less choice in the matter for objects 
on the right. Objects on the right tend to 
‘inherit’ whatever was chosen for the left- 
hand side, although there are inevitably 
some distortions in what they get. 

Notice that in Fig 6, all the points A to 
E lie on the same horizontal line. This 


demonstrates that a stereogram colouring 
method need only operate along a scan 
line of the screen, and there is no 
complication of interaction between 
adjacent rows. This is an immediate 
consequence of our eyes being aligned 
horizontally. 

If we had eyes placed one above the 
other or in some other arrangement then 
stereograms would have to be drawn 
somewhat differently. You can easily verify 
the horizontal bias in a stereogram by 
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Fig 6 To get a proper stereogram effect 
the points in the four objects shown here 
must all be plotted on the screen with the 
same colour (or pattern). Notice that the 
four object points actually occupy five 
points on the screen. The sixth point, 
drawn between the right eye and a fifth 
object, is off the edge of the screen 


rotating one once your eyes have locked 
in to the scene. The stereogram need only 
be shifted a few degrees off the horizontal 
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The above price is the upgrade of a “Clone AT” type computer, 
excluding any part exchange that we may offer. We can also 
upgrade “Compatible AT” type computers. WE DO ALL THE 


WORK FOR YOU & GUARANTEE IT. We offer Nationwide 
collection & delivery service for your upgrades. You will have 
seen our adverts for over 3 years, so you can be confident in 
getting the best upgrade advice & service, from the most 
experienced company in our field. We offer a full range of NEW 
and UPGRADE intel pentium® solutions. 66MHz from £749 
and 90MHz from £899. 


PHONE US ON (0332) 20 53 53 (4 lines) 
FAX US ON (0332) 20 53 63 
Graham Jacobs Quality Computers 


‘62 5 Eg 


Helping you to keep Up with technology and keep the Cost Down 


A-1 ACE ALL-RIGHT AMAZING AWESOME BOFFO 
Get it write right with . 


COLLINS ELECTRONI CENGLISH 
DICTIONARY & THESAURUS 


¢ Instant access to 190,000 definitions 
containing 3.5 million words of text 

© 16,000 encyclopedic entries including places 
plus 14,000 new and updated entries 

© 275,000 synonyms linked to the dictionary 

© Powerful anagram search facility 

Wildcard or fuzzy search feature (? and *) 

© Boolean search functions (AND, OR, NOT) 

Includes pronunciation and etymology 

DOS & Windows version supplied both on 
diskettes and CD-ROM in one box for IBM 
compatible PCs 


A REAL DICTIONARY & THESAURUS FOR £49 
Price excludes C&P plus yAT 


HarperCollins 
Electronic Reference 
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Fig 7 Pseudo-code for a main calling program to produce 
stereograms 


Set up data structures for the objects to be portrayed in 
the scene. There must also be a backdrop, for example a 


flat plane, behind all the objects. 


Set up the 3D position co-ordinates for the objects and 


backdrop (all behind the screen). 


Set up the 3D co-ordinates for the left and right eyes 
(in front of the screen). 


Clear the screen to white. 
For each pixel ROW on the screen 
For each pixel COLUMN on the screen 
If the ROW/COLUMN pixel is white then 


Choose a COLOUR (possibly at random, but 
not white) 


Call StereoPoints (ROW, COLUMN, COLOUR) 
end If 
Next COLUMN 
next ROW 


Finish 


before the three-dimensional effectis lost. is the most. difficult 


Fig 8 Pseudo-code for StereoPoints subroutine 
Subroutine StereoPoints(ROW, COLUMN, COLOUR) 


While COLUMN defines a point on the screen 


If the point (ie ROW/COLUMN) is not White then 
Exit this subroutine. 


Set the point to COLOUR 


Find the nearest object which is in line with the 
left eye and this point. This will be the back- 
drop 
if no other object is in line. 


Calculate the COORDS of the position in the 
object/ 
backdrop that the left eye actually sees when 
it 
looks at this point on the screen 


Re-calculate COLUMN to give the point on the 
screen 
that the right eye looks at when it sees this 
same 
point in the object (ROW is unchanged) 


If there are any nearer objects blocking the 
right 
eye’s view then Exit this subroutine 
End While 
End Sub 


part of the privy to their secrets) developed using 


Figs 7 and 8 give pseudo-code for 
generating stereograms. Potentially, the 
3D modelling of the objects to be portrayed 


Origin 


Backdrop 
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implementation. Commercially produced 
stereograms contain elaborate curved 
objects, which are presumably (| am not 
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Z-axis 
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sophisticated CAD software. It is much 
easier to model a “cardboard cut-out” 
scene, where each object is essentially a 
2D drawing, oriented in parallel to the 
screen. 

Fig 9 shows a reasonable co-ordinate 
scheme, which is in line with the way most 
programming languages manipulate screen 
co-ordinates. The top left-hand comer of the 
screen is the origin, with the x-axis 
measuring distance across the screen and 
the y-axis measuring distance downwards. 
The z-axis is perpendicular to the plane of 
the screen, with the eyes having positive 
Z co-ordinates, and all the objects and 
backdrop with negative z values. 

It is not too difficult to arrive at some 
reasonable co-ordinates for the eye 
positions and the various objects, although 
these settings aren't critical by any means. 
These calculations can, for example, be 
based on a typical PC video display with a 
resolution of 1024 x 768 pixels. 

Most monitors have a 14in diagonal so 


Fig 9 Co-ordinate scheme for 
implementing a stereogram program 


og Bowes 
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Fig 10 A crash course in Co-ordinate Geometry 1024 x 768 pixels equates to roughly 90 
Co-ordinate Variables pixels per inch. It is quite reasonable to 
Left Eye: (xLeftEye, yEyes, zEyes) assume that the eyes are around three 
Right Eye: (xRightEye, yEyes,zEyes) inches (270 pixels) apart, and around 12 
Point on screen: (X, Y) inches (1080 pixels) from the screen. The 
Point in object: (xObj, yObj, zObj) bridge of the nose should be central to the 
Position of backdrop: (..,..,zZBack) screen (i.e. with co-ordinates 
(512,384,1080)) and so the eye positions 

Basic Function for Solve() can be calculated from this. 
The backdrop, at the rear of all the 
function Solve(xValue,x1,y1,x2,y2) objects at the back of the screen, can 
conveniently be 12 inches away from the 
‘Gets equation of line through (x1,y1) and (x2,y2) and screen as well, which gives its z co-ordinate 
‘finds value ‘Solve’ so that (xValue,Solve) lies on it as -1080. All the objects should be 
positioned somewhere in the cube with 
Solve = y1 + (xValue - x1)*(y2 - y1) / (x2 - x1) diagonal (0,0,0) to (1024,768,-1080), 
although to some extent objects outside 
End Function this volume can, in fact, be seen. This is 
because the eye’s cone of vision expands 
Using Solve() ever outwards after it has been funnelled 


- through the smaller screen window. 
Q: Given a point (X,Y) on the screen, and an object which is known to be 


in the zObj plane, what row (ie y coordinate) in the object are the eyes In perspective 
looking at? Finally, Fig 10 gives the necessary co- 
ordinate geometry calculations to enable 
A: yObj = Solve(z0bj,zEyes,yEyes,0,Y) the method to jump from points in the 
screen to points in the object, and then 
Q: Given a point (X,Y) on the screen, and an object which is known to be back to the screen, lining up with the left or 
in the zObj plane, what column (ie x coordinate) in the object is the left right eyes as appropriate. These 
eye looking at? calculations also produce a proper 
perspective projection of the scene, so that 
A: x0bj = Solve(z0bj,zEyes,xLeftEye,0,X) more distant objects appear smaller — 


which is at it should be. 


Q: Given a point (x0bj,yObj,zObj) in the object, where on the screen (ie 
(X,Y) coordinate) does the right eye see it? 


Mike Liardet is a freelance programmer 
and writer. He can be contacted via the 
usual PCW address or via email as 
mliardet@cix.compulink.co.uk 


A: X 
¥ 


Solve(0,z0bj ,xObj ,zEyes, xRightEye) 
Solve(0,z0bj , yObj , zEyes, yEyes) 
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HABLA USTED ESPANOL? PARLEZ-VOUS FRANCAIS? 
Get it write right with ... : 
Collins bilingual dictionaries 
¢ Accurate translations 
© Quick and easy to use 
© Compatible with most word processors 
Both DOS & Windows versions 
supplied on diskettes in the one box 
Collins On-Line (70,000 translations) £59 
Add-on pe yy dictionaries £29 each 
Add-on COBUILD Student’s Dictionary £39 
(ie special dictionary for learners of English, containing over 
30,000 examples showing typical uses of words and phrases) 
Collins Series 100 (110,000 references) £69 
Add-on bilingual dictionaries £39 each 


Eliminate Errors 
and Speed 
Throughput 


a 
AND pro 


aa 
Your existing computer system , u 
and software can be upgraded 
to accept Barcode input at 
minimal cost and with no 


changes to existing 
procedures. 


We make electronic 
identification equipment that’s 
effective and simple to use. 


vx Barcode 
vx Electronic Tagging 
vx Magstripe 


The Institution is Britain's leading specialised professional 
body for systems analysts and computer programmers. It 
now has some 3,000 members in 60 different countries. 


The purpose of the Institution is to assist members to 
advance their careers, and to secure public recognition for 
the valuable work they do. Members are required to 
maintain high professional standards. 


Apart from the prestige which Institution membership 
-bestows, benefits include newsletters and other specialised 
publications, plus access to specialists who can assist with a 


Languages available: French, German, Spanish or Italian wide range of educational, technical and business problems. 


All prices exclude carriage & packing plus VAT 


HarperCollins 
Electronic Reference 


14 Steep Lane «Findon * Worthing *West Sussex *BN14 OUF 


Tel 0903 873 555 Fax 0903 873 633 


Electronic mail: CompuServe 100317,1372 
PARLEZ-VOUS FRANCAIS? SPRECHEN SIE DEUTSCH? 


The Institution of Analysts and Programmers is a non profit- 
making company owned by its members and governed by an 
elected Council. Applications for membership are welcome. 
* 
Tel: 081-567 2118 Fax: 081-567 4379 
* 
THE INSTITUTION OF 
ANALYSTS & PROGRAMMERS 
Charles House, 36 Culmington Road 
London W13 9NH, England 


Altek Instruments Ltd, 44-46 Terrace Rd 
Walton-on-Thames, Surrey. KT12 2SD 
Phone: 0932 244110 Fax: 0932 227279 
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PRESS 
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Dabs direct PC’s 245Mb 425Mb 
i ‘sosgsamn vis 765 785 
SE soeaievs FH a0 a 

ABODX2766Mh2 Vib SH cs 875 


1.44Mb floppy drive, VLB 1/0 card, keyboard, 3-button mouse, Windo' 
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ws 3.1 


BEST 


Vv 


Open 9.00am to 5. O0pm Monday to Friday . 


Excellent 


quality, 


alue just 


superior 


“and 


a LRANSAX’ 


HOrBt 5567114 14 Lonooy IVE 


WE'LL CONFIGURE Your system EXACTLY How YOU wanrir 


528Mb 1.05Gb M/M option 
835 1040 add £180 
870 1075 add £180 
925 1130 add £180 


ry Dabs direct PCI PC's IDE Systems 

= 425Mb 528Mb 1.05Gb 
alZAR Pentiry She PCI 1265 1325 1535 
ce PeftivareoiMhz PC 1345 1405 1615 
amyewe Peniiutt-OOMhz Pcl "ee 1465 1525 1735 
we 


irec 


DABS DIRECT IS AN AUTHORISED DEALERFOR @&, 
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. AMSTRAD COMPAQ PROLINEA 

sc Monitor options .39dp «Bp ~—=C«4/2SSMMN 561 4/25S M120/w 

MW 9486 SX 25/130Mb 780 805 4/258 M240/w 752 4/33S M1 

(Ope 9486 SX 25/214Mb 850 gg95  4/33S M200/w 664 4/33S M340/w 

9486 Multimedia 949 989 4/33 M1 761 4/33 M120/w 
9486 DX2 50/130Mb 939 gpg 4/33 M240/W 931 4/33 M340/w 
9486 DX2 50/214Mb 982 1027 4/50 M1 770 4/50 M200/w 

ala 9486 0X2 50/340Mb 1029 1064 4/50 M340/w 900 4/66 M1 

+ 9486 DX2 66/214Mb 115 1160 4/66 M200/w 873 4/66 M340/w 
9486 DX2 66/340Mb 1160 1205. 4/66 M525/w 1010 4/100 M1 


4/100 M200/w 1205 


All prices include monitor, keyboard, mouse, DOS, Windows, 


irec 


4/100 M340/w 


710 
515 
740 
888 
1016 
824 
723 
951 
1052 
1460 


PFS WindowsWorks (installed versions). 4/100 M525/w 1340 
. COMPAQ MONITORS IBM BLUE LIGHTENING PC2000 
SVGA Col 215 1024 Col 250 D'top 486/50 4/240 749 Mini T’ 486/66 8/340 825 
151 FS 339 171 FS 658 Slim 486/50 4/240 720 Mini T’ 486/66 4/240 670 
Vision 172 804 QVision 200 1436 Inc PC DOS 6.3, Win 3.1, IDE HOD, Monitor & Mouse 


PRESS 


Wd DABSEe 


NTURA AERO ® tosnpa & 

4/25sx MB4 765. 4/25sx M170 50 11900S/120 865 71910/120 1255 
T) 4/33¢ M170 1189 4/33c M250 1360 -71910/200 1449 TI910CS/120 1539 
® All Aeto's now come with 3.5” 1.44Mb floppy drive 71910CS/200 1635 T1950CT/200 2320 
— COMPAQ CONTURA 11950CT/320 2574 T2400CS/250 2249 
=| 4000 170Mb 1271 400C 250Mb te99 -12400CT/320 2999 T3400CT/120 2649 
plea) 400CX 250Mb (2207 T3600CT/250 3164 T4600C/200 3069 
T4600C/320 3319 T4700CT/200 3359 
Sp) Grniaak — mice Loan 14700C7/320 3599 T4800CT/500 4175 
TOSHIBA PEN COMPUTERS 16600C/510 4599 T100X/40 1750 
7200/80 1717. T200CS/80 2062 FREE 3 year warranty on T3400, 16400, T4700, T6600, T100x, 1200. 

‘as A. i) 1 year on all other products. 

~ 


PSION SERIES 3 


°o 
o AMSTRAD Series 3a 256k 175 Series 3a 512k 225 
3 PenPad PDA 600 219 NC200 245 Series 128k Mode! 108 Series 3 256k Model 145 
APPLE PC Comms Link 49 MacComms link 55 
(PQ IAM Novnon Message Pad 357 Newton MP 110 395 Mains Adaptor 12 Parallel Cable 23 
ip) 2Mb Storage Cart. 167 Leather Case 39 Scene NEUE 13 “Spreadshiont a 
Chess 25 Prof. Finance 34 
i HEWLETT PACKARD Berlitz Interpreter 26 Berlitz Phrase Book 35 
HP5LX 512k 240 HP200LX 1Mb 380 FaxModem 159 Games Pack 2 21 
‘oi HP95LX 1Mb 310 HP200LX 2Mb 423 Games Pack 3 25 Flight Manager Call 
95LX Connectivity pack 54 1/200LX Connect pack75 Psion Money 40 Spelicheck/Thesaurus 29 
Ld 9SLX Serial Adaptor kit 12 1/200LXPC cable 17 128k Flash SSD 27 128k RAMSSD 37 
o 95LX Carry Case 25 1/200LXMaccable 17 256k Flash SSD 40 512k RAM SSD 89 
© 95LX Mains Adapter 28 1/200LX AC/DC Adap 28 512k Flash SSD 65 1Mb RAM SSD 189 
—_ PSION ORGANISER SERIES II 1Mb Flash SSD 89 2Mb Flash SSD 139 
Model CM 56 Model XP 85  4Mb Flash SSD 255 
(Pay Model 2 99 1264 125 PICO PCMCIA PRODUCTS 
WY 32k Rampak 39 32k Datapak 23 These fit the Poget, HP95LX, Olivetti Quaderno, Sharp 
256k Datapak 103 Format 256k 17 PC3000, and some Toshibas. 
Formatter 39 Mains Adapter 10 256k PCM RAM 54 512k PCM RAM 84 
AS PC Link 45 Mac Link 59 1Mb PCM RAM 129 2MbPCMRAM — 245 


DAVE Widirect DABS d 


‘ HEWLETT PACKARD 
StudioScan 599. StudioScan It 685 Scanjet licx ISA 678 Scanjet Ilex MCA 
Arcus Plus & Trans 2340 Scanjet 3p ISA 345. Scanjet 3p MCA 
EPSON LOGITECH 
GT6500 Par 453 616500 SCSI 480 Scanman 32 DOS+OCR 60 Scan32 Win+OCR 
S) GT8000 Par & SCSI 625 GT9000Par.&SCSI 740 Scanman 256 99 $256 MCA 
WD GTx6500 Par+PS LE 520 GTx6500 SCSHPS LE 585 Scanman Colour 208 Fotoman + 
GTx8000 Par+PS LE 675 GTxBOO0SCSIHPSLE 735 — Scanman Easytouch 137 PowerPage 
GTx9000 SCSI4PS LE 895 GTi6500 SCSI+PS full 729 
z GTi8000 SCSI+PS full 885 GTi 9000 SCSI+PS full1039 


Prices include a desktop or mini tower case, Cirrus 5428 SVGA 1Mb VLB ee colour card, 14in SVGA 1024x768 monitor, 4Mb of RAM, 


1, DOS 6.2 (full manuals and discs provided), 12 Months OSM 
warranty (mainland UK only). A// 486 boards are DX4 compatible and are fitted with ZIF sockets. 


M/M - Multimedia option - as PC spec., plus SoundBlaster Pro 16 Value, Panasonic 562 CD-ROM & Speakers 


SCSI Systems 
1.05Gb 1.7Gb 21Gb 
1750 1925 2110 
1835 2010 2195 

TODO 2 E2120 eee sO 


All Pentium boards are fitted with 4PCI, 2VLB and SISA slots, 256k cache. Pentium PCI machines include a desktop or mini tower case, 
8Mb RAM, 5434 PCI Video Card, 14” SVGA 1024x768 monitor, 1.44Mb floppy drive, VLB 1/0 card (IDE Systems only), keyboard, 3-button mouse, 
Windows 3.11, DOS 6.2 (full manuals and discs provided), 12 Months OSM warranty (in mainland UK) 


SCSI Systems include an Adaptec 2940 Controller and 2s- 1p-1g ports card 
All Dabs Direct PCs are built to your specification using only the best branded products available. 


ZScoREL COMPAQ URNS 
APPLE MACINTOSH POWER PC'S Please call for unbeatable prices on the new range of Apple Macintosh Power PC's. Available now!! 


HEWLETT 
PACKARD 


WYSE 
WY-35+ Call WY-35+ES Call 
WY-55 249 WY-55ES 269 
WY-60 315 WY-120 318 
WY-120ES 335 WY-160 365 
WY-160ES 385 WY-185 305 
WY-1B5ES 325 WY-285 269 
WY-285ES 279 WY-520 269 
WY-520ES 280 WY-325 389 
WY-325ES 409 WY-370 699 


Please advise screen colour (Green/Amber/White). 
All prices include keyboard please specify type. 


MOTHERBOARDS 


486SX2/50 150. 486DX/33 190 
486DX2/66 230 486DX4/75 399 
Pentium 60 505 Pentium 66 589 
Pentium 90 705 
M=PCompPonents 
CARDS 
ISAIDE, FOD 2s+Ip+1g 10. 2s+Ip+ig 8 
VLB IDE, FDD 2s+1p+1g 13 2 games 5 
FLOPPY DRIVES 
3.5” 1,44Mb 23 5.25" 1.2Mb 32 
3.5” 2.88Mb 59 
OTHER ITEMS 

Keyboard 17 Cherry Click k/od. 36 
Cherry Non-Click k/od. 32 MS Naturalk/od. 69 


3.5-5.25 Bracket 3 TwinIDEHD Cable 3 
Twin FD Cable 3 Adaptors from 5 
==" Memory 
SIMM 
1Mbx9 30 pin 26 4Mbx9 30 pin 98 
1Mx32 (4Mb) 72pin 99° 2Mx32 (8Mb} 72pin 144 
4Mx32 (16Mb) 72pin 365 8Mx32 (32Mbj72pin 749 
1Mx36 (4Mb} 110 2Mx36 (Mb) 210 
4Mx36 (16Mb)} 399 8Mx36 (32Mb) 899 
16Mx36 (64Mb} 1850 
EEE Mouse 
MICROSOFT 
Ballpoint serial Mouse 70 Mouse V2 IP Serial 40 
Home Mouse 29 
LOGITECH 
Pilot Mouse serial 18 Trackman serial 44 
Mouseman PC or Mac 34 Trackman Portable 54 
M'man cordless combo 61 Trackman combo 45 


Generic PC Mouse 15 


EEE yps 


SAVIN 
SPS500 AV Interactive 230 SPS500 Off Line 


Ee Cases 


Desktop Slim 45 Desktop 45 
Mini Tower 45 MIDI Tower 68 
Full Tower 80. All inc 200/230w P.S.U. 


WI 


Soundblaster 2 
SB Pro incl. MIDI 


41 SB Pro Basic 
113 SB Pro/Mitsumi Int, 


57 
82 


SB Pro 16 Value 67 SB Pro 16 MCD 103 
SB Pro 16 ASPSCSI2_ 139 SBPro SCSI-2 118 
SB 16 ASP MCD 119 AWE32 175 
GameBlaster CD16 259 WaveBlaster 139 
VideoBlaster SE 188 VideoBlaster Dev Kit 55 
VideoBlaster FS200 215 MIDI Blaster 149 
Voice Assist 59 TV Coder 129 
Virt Pilot Flight Yoke 44 
ORCHID 
Sound Producer 39. SP Pro 69 
Soundwave 32 135 Soundwave 32+SCSI 170 
Gamewave 32 76 Kelvin ISA 139 
Kelvin VLB 1Mb 103 Sound Drive 16EZ 85 
SoundDrive EZSCS! 95 
VIDEOLOGIC 
928 Movie VLB &Sound 320 928 Movie 1Mb VLB 250 
CD-ROM TITLES 
Arthurs Teachers Tr 29 Beauty & the Beast 30 
Beneath the Still Sky 29 ChessMasterMOC Pro 33 
Corel Art Show 2 26 Corel ArtShow3 28 
Corel CD Powerpack 35 Corel Gallery 35 
Corel Prof photo CD 23 Day ofthe Tentacle 31 
Dracula Unleashed 31 Dune & 7thGuest 30 
Encyclopedia of Sound 12. Electricity&Magnetism26 
Eric the Unready 21 Eyeof Beholder til 32 
Gabriel Knight 30 Great Cities - World 1 39 
Great Wond-World1 45. Great Cities - World 2 39 
Great Wond-World2 45. Groliers Enciclop Dos 119 
Guiness Records 1993 40 incall 35 
Indy & Fate of Atlantis 31 tron Helix 29 
Jazz-AMM History 45 Just Grandma & Me 29 
Kids Zoo 41. Jurassic Park 29 
Kings Quest V 32. Kings Quest VI 35 
Larry 6 33 Legend of Kyrandia 33 
Loom 33 MacMillan Childs Dict 17 
Mad Dog McCrae 33. Mario is Missing Kis) 
MBeacon MultiMedia 29 Monkey Island 34 
Monkey Isiand {I 39 MPC Wizard 12 
MS Cinemania 41 MS Encarta 61 
MS MM Beethoven 41 MS MM Mozart 41 
MS MM Stravinsky 41 MS Musical instru 41 
Oceans Below Z Oxford Eng Ref Library 99 
Police Quest IV 0 Prince Interactive 34 
Ty Discs 
Bracketed figure is capacity in Mb. 
CONNER IDE 
CFS210A (210) 116 CFS420A (420) 148, 
CFAS40A (540) 190 CFAB10A (810) 312 
CFA1060A (1Gb) 419 
CONNER SCSI 
CFAS40S (540) 209 CFA1060S (1.06Gb) 585 
MAXTOR IDE 
7171A (170) 102 7245A (245) 14 
T345A (345) 132. 7546A (546) 195 
MAXTOR SCSI-2 
72908 (290) 199 7345S (340) 249 
QUANTUM IDE 
LPS210A (210) 112 LPS270A (270) 129 
LPS340A (340) 170. LPS540A (540) 218 
QUANTUM SCsI - 
LPS270S (270) 175 LPS340S (340) 186 
EMPS5405 (540) 259. EMP1080S (1,08Gb) 479 
EMP1440S (1.4Gb) 699 EMP1800S (1.8Gb) 695 
EMP2100S (2.1Gb) 949 
SAMSUNG IDE 
30210A (210) 110 3212A (426) 149 
30560A (560) 189 
SEAGATE IDE 
ST3290A (260) 121 ST3391A(341) 156 
ST3491A (425) 159 STSBB0A (528) 211 
SEAGATE SCSI-2 
ST3390N (340) 275 STS66ON (528) 380 
ST31200N(1.05Gb) 505 ST12400N(2.1Gb) 882 
ST12550N (2.1Gb) 909 ST41800N (9Gb) 2899 
WESTERN DIGITAL 
AC2340 (340) 149 AC2420 (420) 160 
AC2540 (540) 211 AC2700 (700) 335 
AC31000 (1Gb) 426 : 
ADAPTEC SCSI CONTROLLERS 
1505 59 1515 78 
1542 139° 1542c kit 178 
2842c kit 178 2940 PCI 205 
2742 Eisa kit 295 2940w 275 


User knowiedge is assumed when bare hard drives are supplied. 


MP/"STREAMERS 


COLORADO 
120Mb Ext 178 250Mb Int 99 
250Mb Ext 204 Trakker250Mb —-192 
Controller Card 45 Spare Tapes 12 


MMAGNETO OPTICAL 


Fujitsu 256Mb Int 


3Com 509 95 
3Com 509 Combo 75 3Com 529 TP 159 
3Com 579 EISA 149 3€om589Combo 169 
DLink 2206 57 Dlink 220CT 60 
Dlink 220 CAT 80 DLink 220T 57 


DLink Pocket LAN 95 Kingston i6bit BNC 45 


10.00am to 3.00pm Saturday 


unbeatable 


Putt Putt Fun Pack 
Rebel Assault 


24 
34 


Putt Putt & the parade 29 
Return tothe Moon 24 


Return to Zork 30. Sam & Max 30 
Secret Weapons Luft 33 Sherlock Cons Detec | 32 
Sherlock Cons Detec i 32 Sherlock Cons Detec 133 
Sleeping Beauty 17 Sound Sensations 12 
Space Adventure 44 Space Encyclopedia 44 
Space Quest IV 29 Space Series Apollo 25 
Space Shuttle 29 Strike Commander 37 
Sub War 2050 27 TX 27 
Theme Park a Toolworks Ref Library 67 
Video Space Cube World Atlas 4 39 
© CD-ROM Drives 
CREATIVE LABS 
CO-16 Upgrade Kit Int 149 CD-16 Discovery 405 
CD-16 Professional © 399 Easy CD-16 Ext 419 
Digital Edge 3x 519 OMNI CD Int 239 
OMNI CD Ext 275 MM Office kit 439 
MITSUMI 
FX001DS/MS 95 
NEC 
2xi 120. 3xi int 235 
3xp 260 3xe 320 
4x Pro 545. AT Interface 62 
MCA Interface 79 Parallel to SCS! (Port) 90 
PANASONIC 
CRS62 kit 105 CR503 SCSI 139 
CR503+AdaptiS15 195 AT interface 10 
SONY 
CDU33A & I/f 109. CDU31A Starter Kit 239 
CDU7305 Comp Kit Ext 285 CDU31A Int 129 
CDU31A Comp Kit 375 
TOSHIBA 
XM3401B Int 199 XM3401S Ext 359 
KT3104SA Int 329 KT3401SA Ext 409 
XM4104B New 
BRP SPEAKERS 
0.3 watt 10 12 watt Active psu 17 
25 watt Active psu e 70 watt Active psu 35 
80 watt Active psu 
BEEWGirons 
NEC 
2v 14" 230. 3V 15" 309 
4E 15° 375 5E 17" 680 
5FGp 17" 869 6FGp 21" 1439 
PHILIPS 
140 LR 14" 178 14A.NI 14" 212 
158 15° 270 154 15" 299 
Brilliance 17B 17° 730.170 17" 462 
17717" Fol 20€ 20" 929 
207 20" 99 218.21" 1369 
PANASONIC . Include 2years OSM 
TX1537 15" * 358 1732 17" « 565 
TOX1751 17"* 660 1X2103 21° « 1408 
1X2032 20" * 1199 TOX212321" * Call 
AMSUNG 
CVM4967T LR 14" 175 CVM4238NILR 199 
CS04387 LR 14” 219 MP5671A4Dtp 329 
CSR5987 LR 15” 289 CST 7687LR 17” NI 529 
CFA7689 LR 17” 585 
SONY 
CPD-1420S 14" 261 CPD-15SF 15" 305 
CPD-1730 17" 675 GDM-17SEI 835 
GDM-2036S 20° 1439 GDM-2038 20" 1560 
TAXAN 
400 LR 199 787 14" 199 
787 LR 14" 209 788 LR 225 
Ergovision 580 LR 15" 312 Ergov. 865+ LR 17" 560 
Ergovision 885 LR 650 Ultrav. 107520" 1199 
VIEWSONIC 
V6ELR 14" NI 185 V15 15" 325 
17G.17" 610 V17.17" 710 
20 20" 1139 21.21" 1315 


MNPISPLAY Abapters 


CIRRUS 
5420 1Mb ISA 49. 5428 1Mb VLB 70 
5434 1Mb VLB 79. 5434 1Mb PCI 79 
5434 2Mb PCI 149 

DIAMOND 

Stealth 642MbvipvR 235 St644MbViBVRam 340 
Stealth 64 2Mbeciva 235 St644Mbpcivram 340 
Stealth 64 1Mbvup0R 110 St642MbViBORam 145 
Stealth 64 IMbPciof 110 St642MbpcidRam 145 
Speedstar Pro 1Mb 85. Viper PC! 2Mb 245 
Viper VLB 2Mb 245 

ORCHID 
Fahrenheit+ 2Mb VLB 168 Fheit641MbPCI 135 
Fheit 64 2Mb PCI 175 FheitPro642Mb 255 
Fheit Pro 64 4Mb 359 KelvinEZ 1MbVLB 109 
Kelvin EZ Mb PCI 109 Kelvin641MbVLB 119 
Kelvin 64 1Mb PCI 119 Kelvin 642MbVLB 159 
Kelvin 64 2Mb PC! 189 Celcius IT 1Mb VLB. 145 
Celcius IIT 2MbVLB 187 

K Carbs 

Kingston RJ45 45 Kingston Combo 49 
E2006 Original 70 

XIRCOM 
BNC EtherNet 259 UTP EtherNet 189 


BNC ENet pemcia2 
Combo ENet Packet 


169 UTPENetrcmciaz2 169 
199 Combo ENet pcmcia2 189 


ORDER NOW ON O800 558866 ¢ ORDER NOW ON O800 558866 


